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ᮏ◊✲࡛ࡣࠊୖグࡢࢿࢵࢺ࣮࣡ࢡࢆᵓᡂࡍࡿᩥ໬㑇⏘㜵⅏࡟࠾ࡅࡿ㔜せ࡞㐨㊰ࣜࣥࢡ࡟ᑐࡍࡿ㐨㊰ࣔࢽࢱ
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≉࡟ඃඛࡍ࡭ࡁࣔࢽࢱࣜࣥࢢᆅⅬࢆ㑅ᐃࡍࡿࡇ࡜࡟ࡼࡗ࡚ࠊᩥ໬㑇⏘ࡀⅬᅾࡍࡿṔྐ㒔ᕷி㒔ࡢᆅᇦ㜵⅏ຊ
ྥୖࢆᅗࡿࡇ࡜ࢆ┠ⓗ࡜ࡍࡿࠋᮏ◊✲࡛ࡣࠊᩘከࡃࡢᩥ໬㑇⏘ࡀᏑᅾࡋ࡚࠸ࡿி㒔ᕷᮾᒣ༊ࢆᑐ㇟࡜ࡋࡓࠋ 
ᆅ㟈࡞࡝ࡢ⮬↛⅏ᐖࡀⓎ⏕ࡋࡓሙྜࠊᩥ໬㑇⏘࡟ᑐࡍࡿᾘⅆάືࢆ㎿㏿࡟⾜࠺ࡓࡵ࡟ࡣࠊࡲࡎྛᩥ໬㑇⏘
࡟࠾ࡅࡿ⮬୺ⓗ࡞ᾘⅆάື➼ࡀ㔜せ࡛࠶ࡿࡀࠊ⥆࠸࡚ᾘ㜵⨫࡟ࡼࡿᮏ᱁ⓗ࡞ᾘⅆάືࡀ୙ྍḞ࡛࠶ࡿࠋࡑࡇ
࡛ࠊᩥ໬㑇⏘࡜ᾘ㜵⨫ࢆ⤖ࡪ㔜せࣜࣥࢡ 1)ࡀ࡝ࡢ⛬ᗘᶵ⬟㞀ᐖࢆ㉳ࡇࡋ࡚࠸ࡿࡢ࠿ࠊࡘࡲࡾ⿕ᐖ≧ἣࢆ㎿㏿
࡟ᢕᥱࡍࡿࡇ࡜ࡀᚲせ࡛࠶ࡿࠋࡑࡢࡓࡵ࡟ࡣࠊ㔜せࣜࣥࢡࡢ⿕ᐖ≧ἣࢆࣜ࢔ࣝࢱ࢖࣒࡛ᢕᥱࡍࡿࢩࢫࢸ࣒࡜
ࡋ࡚ࠊ࣓࢝ࣛࢆ⏝࠸ࡓ㐨㊰ࣔࢽࢱࣜࣥࢢࢩࢫࢸ࣒ࢆᵓ⠏ࡍࡿࡇ࡜ࡀຠᯝⓗ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡿࠋࡇࡇ࡛ࠊ㔜
せࣜࣥࢡ࡜ࡣࠊᾘ㜵⨫࠿ࡽྛᩥ໬㑇⏘࡬ࡢ⤒㊰ࡀᩘከࡃ㞟୰ࡍࡿ㐨㊰༊㛫ࡢࡇ࡜࡛࠶ࡿࠋࡇࡢ㐨㊰ࣔࢽࢱࣜ
ࣥࢢࢩࢫࢸ࣒ࡣࠊ⅏ᐖ᫬࡟࠾࠸࡚ࡣ⥭ᛴ㌴୧ࡢ⤒㊰ㄏᑟࠊ୍⯡㌴୧ࡢᢚไ࡜࠸ࡗࡓ஺㏻࣐ࢿࢪ࣓ࣥࢺ࡟ά⏝
There are plenty of cultural heritages in urban and suburban areas in the historical city Kyoto.  Since these heritages 
are of great importance, it is strongly required to establish disaster mitigation measures not only for the citizens but 
also for the cultural heritages.  However the road network is still vulnerable in this area. Therefore, it is quite 
important to grasp the condition of road damage in times of disasters. Here, a road monitoring system is expected to 
play an important role.  This study proposes a way to evaluate suitable locations of the monitoring facilities.   
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㸰㸬ḟඖ CGࢩࢫࢸ࣒ࡢ࣓࢝ࣛタ⨨ೃ⿵ᆅⅬࡢ㑅ᐃ

(1)ḟඖ CGࢩࢫࢸ࣒ࡢ㐺⏝
➹⪅ࡽࡣࠊࡍ࡛࡟ GIS ࢆ⏝࠸࡚ᮾᒣ༊ࡢ㔜せࣜࣥࢡ࡟࠾ࡅࡿ࣓࢝ࣛࡢタ⨨ೃ⿵ᆅⅬࢆ㑅ᐃࡋ࡚࠸ࡿ 㸧ࠋ
ࡑࡇ࡛ࡣࠊGIS ୖ࡛ぢ㏻ࡋ㊥㞳ࢆồࡵ࡚࠸ࡿࡀࠊGIS ࡣ 2 ḟඖࡢᆅᅗ᝟ሗ࡟ᇶ࡙࠸࡚࠾ࡾࠊᆅᙧࡸᘓ㐀≀ࡢ
㧗ࡉ࡞࡝ࡀ཯ᫎࡉࢀ࡚࠸࡞࠸ࡓࡵࠊᘓ㐀≀ࡸ⾤㊰ᶞ࡞࡝ࡢど⏺ࢆ㐽ࡿࡶࡢࡀぢ㏻ࡋ㊥㞳࡟ཬࡰࡍᙳ㡪ࡀ⪃៖
ࡉࢀ࡚࠸࡞࠸ࠋ 
ࡑࡇ࡛ࠊ㐨㊰ࣔࢽࢱࣜࣥࢢࢩࢫࢸ࣒࡟࠾ࡅࡿ࣓࢝ࣛࡢ㐺ษ࡞タ⨨఩⨨ࢆ⌧ᐇ࡟ࡼࡾ㏆࠸≧ἣ᳨࡛ウࡍࡿࡓ
ࡵ࡟ࠊ3ḟඖ CGࢩࢫࢸ࣒ࢆ⏝࠸ࡿࡇ࡜࡟ࡋࡓࠋᅗ 1࡟ࡣ 3ḟඖ CGࢩࢫࢸ࣒⏬ീࡢ౛ࢆ♧ࡍࠋྠᅗ࡟♧ࡍ
ࡼ࠺࡟ࠊᘓ㐀≀ࢆ㧗ࡉࡸᒇ᰿ᙧ≧㸦ᖹ㠃ࠊഴᩳ࡞࡝㸧࡟ᇶ࡙ࡃ❧యᙧ≧࡜ࡍࡿࡇ࡜࡟ࡼࡾࠊ㒔ᕷෆ࡟࠾ࡅࡿ
ᘓ㐀≀ࡢ኱ࡲ࠿࡞࣮࣒࣎ࣜࣗศᕸࡢ 3ḟඖ⾲⌧ࡀྍ⬟࡟࡞ࡿࠋ 
࣓࢝ࣛࡢタ⨨㛫㝸ࡣ୺࡜ࡋ࡚࣓࢝ࣛࡢぢ㏻ࡋ㛗࡟ࡼࡗ࡚Ỵᐃࡉࢀࡿࠋ3 ḟඖ CG ࢩࢫࢸ࣒࡟ࡼࡗ࡚ࠊձ┳
ᯈࡸ⾤㊰ᶞ࡞࡝ࡢど㔝ࢆ㐽ࡿࡶࡢࡢ≧ἣ࡟ከᩘࡢࣃࢱ࣮ࣥࢆタᐃࡋࠊղどⅬሙࢆ⮬⏤࡟ኚ࠼࡚࣓࢝ࣛࡢタ⨨
ೃ⿵ᆅⅬࡢ᳨ウࡀ࡛ࡁࡿ࡜⪃࠼ࡽࢀࡿࠋࡶࡕࢁࢇࠊ⌧ᆅ࡟࡚タ⨨ሙᡤࢆ᳨ウࡍࡿ᪉ࡀᮃࡲࡋ࠸ࡀࠊ⌧ᐇ࡟ࡣࠊ
どⅬሙࡣᚲࡎࡋࡶ⮬⏤࡟タᐃ࡛ࡁ࡞࠸ࡋࠊ⾤㊰ᶞࡢᙳ㡪࡟ࡣᏘ⠇࡟ࡼࡿᕪࡶᏑᅾࡍࡿ࠿ࡽࠊ3 ḟඖ CG ࢩࢫ
ࢸ࣒ࡢ᭷⏝ᛶࡣ㧗࠸࡜⪃࠼ࡽࢀࡿࠋ 
 
(2)ḟඖ CGࢩࢫࢸ࣒ࢆ⏝࠸ࡓ࣓࢝ࣛタ⨨ೃ⿵ᆅⅬ
 ࣓࢝ࣛࡢタ⨨ೃ⿵ᆅⅬࢆ௨ୗࡢ᮲௳ࡢୗ᳨࡛ウࡋࡓࠋ 
ձ ࣓࢝ࣛࡣࢩࣥࣉࣝ࡞ᵓ㐀ࡢࡶࡢࢆ㑅ᢥࡍࡿࡇ࡜࡜ࡋࠊ୍᪉ྥࡢࡳ࡟ᅛᐃࡋ࡚タ⨨ࡍࡿࡶࡢ࡜ࡍࡿࠋࡇࡇ
࡛ࡣࠊ࣓࢝ࣛࡣ༡࠿ࡽ໭ྥࡁ࠶ࡿ࠸ࡣᮾ࠿ࡽすྥࡁ࡟タ⨨ࡍࡿࡶࡢ࡜ࡋࡓࠋ 
ղ ⌧ሙ࡟࡚࣓࢝ࣛࢆタ⨨ࡍࡿሙᡤ࡜ࡋ࡚ࡣࠊ㟁ᰕࡸ⾤㊰ⅉ࡞࡝ࡀ⪃࠼ࡽࢀࡿࡓࡵࠊᆅୖ࠿ࡽ㧗ࡉ 5m ࡢ఩
⨨࡟࣓࢝ࣛࢆタ⨨ࡍࡿࡶࡢ࡜ࡋࡓࠋ 
ࡇࡢࡼ࠺࡞⪃࠼᪉࡟ᇶ࡙࠸࡚ࠊᮾᒣ༊ࡢᅜ㐨 1ྕ⥺௨༡ࡢ༊ᇦ࡟࠾࠸࡚ 3ḟඖ CGࢩࢫࢸ࣒ࢆ⏝࠸ࠊ1ྎ
ࡢ┘ど࣓࢝ࣛࡀぢ㏻ࡍࡇ࡜ࡢ࡛ࡁࡿ㝈⏺ᆅⅬ࡟ḟࡢ࣓࢝ࣛࢆタ⨨ࡍࡿ࡜࠸࠺᪉ἲ࡟ࡼࡗ࡚ࠊ࣓࢝ࣛࡢタ⨨ೃ
⿵ᆅⅬࢆ㑅ᐃࡋࡓࠋࡑࡢ⤖ᯝࠊᅗ 2ࡢࡼ࠺࡟ 33⟠ᡤࡀᢳฟࡉࢀࡓࠋࡓࡔࡋࠊࡇࡢ 3ḟඖ CGࢩࢫࢸ࣒࡛ࡣࠊ
⾤㊰ᶞࠊ㟁ᰕࠊ┳ᯈࠊṌ㐨ᶫ࡞࡝ࡢ㐨㊰ୖࡢᵓ㐀≀ࢆ⪃៖ࡍࡿ࡟ࡣ⮳ࡗ࡚࠸࡞࠸ࠋ 
 
 
                                                  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ᅗ 1 ᮾᒣ༊࡟࠾ࡅࡿ 3ḟඖࣔࢹࣝ⏬ീࡢ౛ 
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
㸱㸬ᩥ໬㑇⏘㜵⅏࡟࠾ࡅࡿ⬤ᙅ㐨㊰༊㛫ࡢᢳฟ

(1)༢఩㐨㊰༊㛫
ᮏ◊✲࡟࠾ࡅࡿ㐨㊰༊㛫ࡣࠊ3 ḟඖ CG ࢩࢫࢸ࣒ࢆ⏝࠸࡚ồࡵࡓࣔࢽࢱࣜࣥࢢタ⨨ೃ⿵ᆅⅬ࡟ᇶ࡙࠸࡚㑅
ᐃࡍࡿࠋඛ࡟㏙࡭ࡓࡼ࠺࡟ࠊᅗ 2 ࡢᆅⅬࡣࠊ1 ྎࡢ┘ど࣓࢝ࣛࡀぢ㏻ࡍࡇ࡜ࡢ࡛ࡁࡿ㝈⏺ᆅⅬ࡟ḟࡢ࣓࢝ࣛ
ࢆタ⨨ࡍࡿ࡜࠸࠺᪉ἲ࡛タᐃࡉࢀ࡚࠸ࡿࠋࡑࡇ࡛ࠊᅗ 2࡟♧ࡍࣔࢽࢱࣜࣥࢢೃ⿵ᆅⅬ㛫ࢆ༢఩㐨㊰༊㛫࡜ࡋࠊ
༢఩㐨㊰༊㛫ࡈ࡜࡟㐨㊰㛢ሰ☜⋡ࢆ⟬ฟࡍࡿࡇ࡜࡜ࡍࡿࠋ 

(2)㐨㊰༊㛫ู㛢ሰ☜⋡ࡢ⟬ฟ᪉ἲ
 㛢ሰ☜⋡P(0ӌPӌ㸯)࡜ࡣࠊᙜヱ㐨㊰ࢆ⮬ື㌴ࡀ㏻⾜࡛ࡁࡿ࠿࡝࠺࠿ࢆ⾲ࡍ☜⋡࡛࠶ࡿࠋᖹᖖ㏻ࡾ࡟㏻⾜
ྍ⬟࡛࠶ࡾᶵ⬟㞀ᐖࡀ࡞࠸ሙྜ࡟P = 0ࠊ඲ࡃ㏻⾜ࡀ࡛ࡁࡎ᏶඲࡟㛢ሰࡍࡿሙྜ࡟P = 1 ࡛࠶ࡿࠋ㐨㊰༊㛫ู
㐨㊰㛢ሰ☜⋡ࢆ⟬ฟࡍࡿࡓࡵ࡟ࠊ➹⪅ࡽ㸱)ࡀ⾜ࡗࡓศᯒ᪉ἲࢆ⏝࠸ࡓࠋࡑࡇ࡛ࡣࠊ㜰⚄࣭ῐ㊰኱㟈⅏࡟࠾ࡅ
ࡿℿ༊ࡢ㐨㊰⿕ᐖ≧ἣࡢศᯒࢆ⾜࠸ࠊ༢఩㊥㞳ᙜࡓࡾ࡟Ⓨ⏕ࡍࡿᶵ⬟㞀ᐖಶᡤᩘࡀ࣏࢔ࢯࣥศᕸ࡟ᚑ࠺ࡇ࡜
ࢆ᳨ドࡍࡿ࡜࡜ࡶ࡟ࠊᖜဨู࡟ồࡵࡓ㐨㊰㛢ሰ☜⋡3㸧ࢆ⏝࠸࡚௵ពࡢࣜࣥࢡ㛗࡟ᑐᛂࡍࡿ㛢ሰ☜⋡ࢆ᥎ᐃࡋ
ࡓࠋᮏ✏࡛ࡣᅗ3࡟♧ࡍࡼ࠺࡟ࠊࡇࡢ᪉ἲࢆᮾᒣ༊ࡢ㐨㊰࡟㐺⏝ࡋࠊ㐨㊰㛢ሰ☜⋡(㐨㊰㏻⾜ྍ⬟☜⋡)ࢆồ
ࡵࡓࠋᅗ4࡟⟬ฟ⤖ᯝࢆ♧ࡍࠋ࡞࠾ࠊୖグࡢ◊✲࡛ࡣ㐨㊰ᖜဨࡔࡅ࡛࡞ࡃࠊἢ㐨ᘓ≀ࡢ≧ἣࡶ⪃៖ࡋ࡚࠸ࡿ
ࡀࠊᮏ◊✲࡛ᑐ㇟࡜ࡋ࡚࠸ࡿ㐨㊰ࡣẚ㍑ⓗᗈᖜဨࡢ㐨㊰࡛࠶ࡾࠊࡇࡢሙྜ࡟ࡣᖜဨࡢࡳ࠿ࡽ㛢ሰ☜⋡ࢆồࡵ
࡚ࡶ኱ࡁ࡞ᕪࡣぢࡽࢀ࡞࠸࠿ࡽ3)ࠊ㐨㊰ᖜဨ࡛⾲ࡍ⡆౽࡞᪉ἲࢆ⏝࠸ࡓࠋ 
1 
2 
8 
10 
9 
3 
4 5 
6 
7 
11 
12 
13 
14
32 
16 
19 
28 
18 
20 
24 
26 
27 
30 
33 
22 
29 
23 
17 
15 
21 
31 
25 
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ᅗ 3 㐨㊰㛢ሰ☜⋡ࡢ᥎ᐃ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
㸲㸬᝟ሗ౯್࡟ᇶ࡙࠸ࡓࣔࢽࢱࣜࣥࢢᆅⅬ㑅ᐃ

(1) ࣔࢽࢱࣜࣥࢢࢩࢫࢸ࣒࠿ࡽᚓࡽࢀࡿࠕ᝟ሗࠖ
ᮏ◊✲࡟࠾ࡅࡿࠕ᝟ሗࠖࡣࠊ㐨㊰ୖ࡟┘ど࣓࢝ࣛࢆタ⨨ࡍࡿ࡜௬ᐃࡋࡓ࡜ࡁࠊྛࠎࡢ┘ど࣓࢝ࣛࡀཷࡅᣢ
ࡘ㐨㊰༊㛫ࡢ㏻⾜ྍ⬟ᛶ࡟㛵ࡍࡿุ᩿ࢆୗࡋࠊ࠶ࡿ୺యࡀ⾜ືࢆ㉳ࡇࡍࡓࡵ࡟ᚲせ࡞ุ᩿ᮦᩱࠊࡲࡓࡣࠊᙜ
ヱ㐨㊰ࡢ㏻⾜ྍྰࢆุ᩿ࡍࡿ㝿ࡢ▱㆑ࡢ୙☜࠿ࡉࢆῶᑡࡉࡏࡿࡶࡢ࡜ࡋ࡚࠸ࡿࠋ 
 
(2)᝟ሗ౯್࡟ᇶ࡙ࡃࣔࢽࢱࣜࣥࢢᆅⅬࡢᢳฟ
ᮏ◊✲࡛ࡣࠊࣔࢽࢱࣜࣥࢢ࡟ࡼࡗ࡚ᚓࡽࢀࡿ㜵⅏᝟ሗ࡟╔┠ࡋࠊ࠶ࡿ᝟ሗࢆᥦ౪ࡋࡓ㝿࡟ࠊཷࡅᡭࡀᚓࡿ
ࠕ᝟ሗࡢ౯್ࠖࢆ⟬ฟࡍࡿࠋࡑࢀ࡟ᇶ࡙ࡁࠊᮏ⠇࡛ࡣ᝟ሗ౯್ࡢ㧗࠸㐨㊰༊㛫࠿ࡽࣔࢽࢱࣜࣥࢢ࣓࢝ࣛࢆඃ
㜰⚄࣭ῐ㊰኱㟈⅏࡟࠾ࡅࡿ༢఩
㐨㊰ࣜࣥࢡ㛗ᙜࡓࡾࡢ㐨㊰㛢ሰ
ಶᡤᩘࡣ࣏࢔ࢯࣥศᕸ࡟ᚑ࠺ࡇ
࡜ࢆ᳨ドࡍࡿ 
ᮾᒣ༊ࡢᑐ㇟ᆅ༊࡟࠾࠸࡚ࠊ༢఩ࣜࣥࢡ㛗
(100㹫)ᙜࡓࡾࡢ㐨㊰㛢ሰಶᡤᩘࢆ᥎ᐃࡍࡿ 
ୖグ㐨㊰༊㛫ࡢ㛢ሰ☜⋡ࢆồࡵࡿ 
㜰⚄࣭ῐ㊰኱㟈⅏࡟
࠾ࡅࡿ㐨㊰ᖜဨู㛢
ሰⓎ⏕⋡ࢆồࡵࡿ 
 㐨㊰ࣜࣥࢡࡢ㊥㞳⿵ṇࢆ⾜࠸ࠊᙜヱ㐨㊰༊㛫ෆ࡟Ꮡ
ᅾࡍࡿࡍ࡭࡚ࡢࣜࣥࢡࡢ㏻⾜ྍ⬟☜⋡ࢆ᥃ࡅྜ
ࡏࠊᙜヱ㐨㊰༊㛫ࡢ㏻⾜ྍ⬟☜⋡ࢆ⟬ฟࡍࡿ 
㐨㊰༊㛫ู㐨㊰㛢ሰ☜⋡
㻜
㻜㻚㻝
㻜㻚㻞
㻜㻚㻟
㻜㻚㻠
㻜㻚㻡
㻜㻚㻢
㻜㻚㻣
㻜㻚㻤
㻜㻚㻥
㻝
㻝 㻞 㻟 㻠 㻡 㻢 㻣 㻤 㻥 㻝㻜 㻝㻝 㻝㻞 㻝㻟 㻝㻠 㻝㻡 㻝㻢 㻝㻣 㻝㻤 㻝㻥 㻞㻜 㻞㻝 㻞㻞 㻞㻟 㻞㻠 㻞㻡 㻞㻢 㻞㻣 㻞㻤 㻞㻥 㻟㻜 㻟㻝 㻟㻞 㻟㻟
㐨㊰༊㛫␒ྕ
㐨
㊰
㛢
ሰ
☜
⋡
ᅗ 4   㐨㊰༊㛫ู㐨㊰㛢ሰ☜⋡ 
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ඛⓗ࡟タ⨨ࡋ࡚࠸ࡃࡶࡢ࡜ࡍࡿࠋ 
᝟ሗࡢ౯್ࢆ᝟ሗ㔞 I࡛⾲ࡋࠊࠕA࡜࠸࠺஦㇟ࡀ㉳ࡇࡗࡓࡇ࡜ࢆ▱ࡽࡏࡿ᝟ሗ㔞ࠖࢆ I (MA)ࠊࠕA࡜࠸࠺஦
㇟ࡢ㉳ࡇࡿ☜⋡ࠖࢆ PA࡛⾲ࡍࡇ࡜࡜ࡍࡿࠋࡇࡇ࡛ࠊcࢆ௵ពࡢṇࡢᐃᩘ࡜ࡍࡿ࡜ࠊ 
    I (MA)= 㸫clog PA࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭(1) 
࡜⾲ࡍࡇ࡜ࡀ࡛ࡁࡿࠋ࡞࠾ࠊ㏻ᖖ c=1࡜ࡍࡿࡇ࡜ࡀከ࠸ࠋ 
 ࡇࡇ࡛ࠊྛ㐨㊰༊㛫ࡢ PA ࢆ 1㸫㐨㊰㛢ሰ☜⋡࡜⪃࠼࡚ࠊྛࠎࡢ࣓࢝ࣛࡀᣢࡘ᝟ሗࡢ౯್ࢆ⟬ฟࡍࡿࡇ࡜
࡜ࡍࡿࠋ(1)ᘧࡣࠊࠕ᝟ሗࡢ౯್ࡣࠊᙜヱ஦㇟ࡢ⏕㉳☜⋡ࡀ㧗࠸࠿ྰ࠿ࡔࡅ࡛Ỵࡲࡿࠋࡍ࡞ࢃࡕࠊ㉳ࡁ࡟ࡃ
࠸஦㇟ࡀ㉳ࡁࡿ࡯࡝ࠊࡑࢀࢆ▱ࡗࡓ࡜ࡁࡢ᝟ሗ㔞ࡣ኱ࡁ࠸ࠖ࡜⪃࠼ࡿࡶࡢ࡛࠶ࡿࠋᅗ 6࡟ࡣࠊ᝟ሗ౯್ࡢ㧗
࠸㐨㊰༊㛫࠿ࡽࣔࢽࢱࣜࣥࢢ࣓࢝ࣛࢆタ⨨ࡍࡿ࡜࠸࠺どⅬ࡟❧ࡕࠊᶓ㍈࡟᝟ሗ౯್ࡢ㧗࠸㡰࡟ྛ㐨㊰༊㛫ࢆ
࡜ࡾࠊ⦪㍈࡟᝟ሗ౯್ࡢ⣼✚್ࢆ♧ࡋࡓࠋ 
(1)ᘧ࠿ࡽࢃ࠿ࡿࡼ࠺࡟ࠊ㐨㊰༊㛫ࡢ㐨㊰㛢ሰ☜⋡࡟ᇶ࡙࠸࡚᝟ሗ౯್ࢆ⟬ฟࡋ࡚࠸ࡿࡢ࡛ࠊࠕ㐨㊰㛢ሰ
☜⋡ࡀ㧗࠸㸻᝟ሗࡢ౯್ࠊࣔࢽࢱࣜࣥࢢࢆ⾜࠺౯್ࡀ㧗࠸ࠖ࡜࠸࠺ࡇ࡜࡟࡞ࡿࠋࡍ࡞ࢃࡕࠊ⅏ᐖ᫬࡟࠾࠸࡚ࠊ
㐨㊰≧ἣࢆ㎿㏿࠿ࡘⓗ☜࡟ᢕᥱࡋࠊࡑࡢ᝟ሗࢆά⏝ࡍࡿࡓࡵ࡟ࡣࠊ㐨㊰㛢ሰ☜⋡ࡀ㧗࠸㐨㊰༊㛫࡯࡝ࠊ᝟ሗ
౯್ࡀ㧗࠸ࡓࡵࠊඃඛⓗ࡟ࣔࢽࢱࣜࣥࢢࡍ࡭ࡁ࡛࠶ࡿ࡜࠸࠺ࡇ࡜࡜࡞ࡿࠋᅗ 5ࢆぢࡿ࡜ࠊ㛢ሰ☜⋡ࡢ㧗࠸༊
㛫ࢆࣔࢽࢱࣜࣥࢢࡍࡿ࡜᝟ሗ౯್ࡣ኱ࡁࡃቑຍࡍࡿࡀࠊ㛢ሰ☜⋡ࡀᑠࡉ࠸༊㛫ࡢሙྜ࡟ࡣ᝟ሗ౯್ࡢቑຍࡀ
ᑠࡉ࠸ࡇ࡜ࡀ☜ㄆ࡛ࡁࡿࠋࡇࡢࡓࡵࠊ⾲ 1࡟♧ࡍࡼ࠺࡟ࠊ㔜せ㐨㊰༊㛫඲࡚ࢆࣔࢽࢱࣜࣥࢢࡋ࡞ࡃ࡜ࡶࠊ୍
ᐃࡢࣔࢽࢱࣜࣥࢢࡢຠᯝࡀᚓࡽࢀࡿࡇ࡜ࡀࢃ࠿ࡿࠋࡓ࡜࠼ࡤࠊᙜヱᆅ༊ࡢሙྜ࡟ࡣࠊ᝟ሗ౯್ࡢ㧗࠸ 15㸣
⛬ᗘࡢタ⨨ࢆ⾜࠺ࡔࡅ࡛ࠊ඲యࡢ 53㸣⛬ᗘࡢ᝟ሗ㔞ࢆᚓࡽࢀࠊࡲࡓ 75㸣⛬ᗘࡢタ⨨ࢆ⾜࠺ࡇ࡜ࡀ࡛ࡁࢀࡤࠊ
࡯ࡰࡍ࡭࡚ࡢ᝟ሗࡀᚓࡽࢀ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿࠋࡓࡔࡋࠊ⾲ 1ࡣᑐ㇟ᆅᇦ࡛ࡢ஦౛࡛࠶ࡾࠊ඲ࡃ㛢ሰࡢᜍࢀ
ࡀ࡞࠸㐨㊰༊㛫ࡀ࠿࡞ࡾᏑᅾࡍࡿࡓࡵࠊ୍⯡ㄽ࡜ࡋ࡚ࡢ᝟ሗ㔞⣼✚⋡࡛ࡣ࡞࠸ࡇ࡜࡟ὀពࡍࡿᚲせࡀ࠶ࡿࠋ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 䜹䝯䝷タ⨨๭ྜ ᝟ሗ㔞䜹䝞䞊⋡㻔㻑㻕
ᮍタ⨨㻔㻜㻛㻟㻟㻕 㻜㻑
㻡䞄ᡤ㻔㻡㻛㻟㻟㻩㻝㻡㻚㻝㻡㻑㻕 㻡㻟㻚㻢㻡㻑
㻝㻜䞄ᡤ㻔㻝㻜㻛㻟㻟㻩㻟㻜㻚㻟㻜㻑㻕 㻣㻣㻚㻤㻢㻑
㻝㻣䞄ᡤ㻔㻝㻣㻛㻟㻟㻩㻡㻝㻚㻡㻞㻑㻕 㻥㻡㻚㻥㻟㻑
㻞㻡䞄ᡤ㻔㻞㻡㻛㻟㻟㻩㻣㻡㻚㻣㻢㻑㻕 㻝㻜㻜㻑
⾲ 1 ᝟ሗ㔞ࡢ㔜せ㐨㊰࢝ࣂ࣮
᝟ሗ౯್䛾⣼✚್
㻜
㻡
㻝㻜
㻝㻡
㻞㻜
㻞㻡
㻟㻜
㻜 㻡 㻝㻜 㻝㻡 㻞㻜 㻞㻡 㻟㻜 㻟㻡
᝟ሗ౯್䛜㧗䛔㐨㊰༊㛫␒ྕ㡰㻔㝆㡰㻕
᝟
ሗ
䛾
౯
್
㻌㻔㼎
㼕㼠㻕
1
10
31
26
32
᝟
ሗ
䛾
౯
್
㻌㻔㼎
㼕㼠㻕
᝟
ሗ
䛾
౯
್
㻌㻔㼎
㼕㼠㻕
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㸳ᖹᆒ᝟ሗ㔞 H࢚ࣥࢺࣟࣆ࣮࡟ᇶ࡙࠸ࡓࣔࢽࢱࣜࣥࢢᆅⅬ㑅ᐃ

(1) ࠶࠸ࡲ࠸ࡉࡢᤊ࠼࠿ࡓ 
๓❶࡛ࡣࠊ㛢ሰ☜⋡ࡀ㧗࠸༊㛫࠿ࡽࣔࢽࢱࣜࣥࢢࢆඃඛⓗ࡟⾜࠺᪉ྥࢆ♧ࡋࡓࠋࡋ࠿ࡋ࡞ࡀࡽ୍᪉࡛ࠊࡓ
࡜࠼ࡤ㐨㊰㛢ሰ☜⋡㸻0.9 ࡢࡼ࠺࡞ணࡵ㏻⾜࡛ࡁ࡞࠸ྍ⬟ᛶࡀ࠿࡞ࡾ㧗࠸㐨㊰༊㛫ࡢሙྜࠊᙜヱ㐨㊰ࢆࣔࢽ
ࢱࣜࣥࢢࡋࠊ᝟ሗᥦ౪ࢆ⾜࠺㝿ࡢ౯್ࡀᯝࡓࡋ࡚࡝ࡢ⛬ᗘ࠶ࡿࡢ࠿࡜࠸࠺␲ၥࡶฟ࡚ࡃࡿࠋࡘࡲࡾࠊ㐨㊰ࡀ
㛢ሰࡍࡿ࠿ࠊ࠶ࡿ࠸ࡣ㏻⾜ྍ⬟࠿࡝ࡕࡽ࠿ุ᩿ࡋ࠿ࡡࡿ࡜ࡁࠊࡍ࡞ࢃࡕ PA㸻0.5 ௜㏆࡟࠾࠸࡚᝟ሗࡢ౯್ࡣ
᭱ࡶ㧗࠸ࡢ࡛ࡣ࡞࠸࠿࡜ࡶ⪃࠼ࡽࢀࡿࠋࡑࡇ࡛ࠊ࠶ࡿ୺య࡟᝟ሗᥦ౪ࢆ⾜࠺㝿ࠊ࡝ࡢࡼ࠺࡞≧ែࡢ࡜ࡁ࡟ࠊ
᭱ࡶࡑࡢ᝟ሗࡢ࠶࠸ࡲ࠸ࡉࢆゎᾘࡍࡿࡇ࡜ࡀ࡛ࡁࡿ࠿ࢆ᳨ウࡍࡿࡓࡵ࡟ࠊ᝟ሗࡢ୙☜࠿ࡉࡢᖹᆒ್ࠊࡍ࡞ࢃ
ࡕᖹᆒ᝟ሗ㔞㸻࢚ࣥࢺࣟࣆ࣮H ࢆ⏝࠸᳨࡚ウࡍࡿࠋ࢚ࣥࢺࣟࣆ࣮ࡣࠊࠕ↓⛛ᗎ࡞≧ែࡢᗘྜ࠸ࠖࢆᩘ್࡛⾲
ࡍࡶࡢ࡛࠶ࡾࠊ↓⛛ᗎ࡞≧ែ࡯࡝್ࡀ኱ࡁࡃࠊᩚ↛࡜ࡋ࡚⛛ᗎࡢಖࡓࢀ࡚࠸ࡿ≧ែ࡯࡝್ࡀᑠࡉ࠸ࠋᮏ◊✲
࡛ࡣࠊ᝟ሗ౯್࡜ᖹᆒ᝟ሗ㔞ࢆẚ㍑ࡍࡿࡇ࡜࡛ࠊࡼࡾຠᯝⓗ࡞࣓࢝ࣛタ⨨ೃ⿵ᆅⅬࡢ㑅ᐃ࡟ࡘ࠸᳨࡚ウࡋ࡚
ࡳࡓ࠸ࠋ 
 
(2) ᖹᆒ᝟ሗ㔞(࢚ࣥࢺࣟࣆ࣮)H࡟ᇶ࡙ࡃࣔࢽࢱࣜࣥࢢᆅⅬࡢᢳฟ 
n ಶࡢ஦㇟ࡀࡑࢀࡒࢀ☜⋡ p1, p2,࣭࣭࣭, pn (p1㸩p2㸩࣭࣭࣭㸩pn =1)࡛Ⓨ⏕ࡍࡿࡶࡢ࡜ࡍࡿ࡜ࡁࠊ࢚ࣥࢺ
ࣟࣆ࣮ࡣḟᘧ࡛ᐃ⩏ࡉࢀࡿࠋ 
H(p1,p2,࣭࣭࣭,pn)㸻㸫¦
 
n
i
ii pp
1
log     ࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭࣭(2) 
ᅗ 6࡟♧ࡍࡼ࠺࡟ࠊࢢࣛࣇࡣฝᆺࡢ᭤⥺࡜࡞ࡾࠊ㐨㊰༊㛫␒ྕ 22࡟࠾࠸࡚ࠊ㐨㊰㏻⾜ྍ⬟☜⋡ PA =0.51
ࡢ࡜ࡁࠊ᭱኱࢚ࣥࢺࣟࣆ࣮H=0.69࡜࡞ࡿࠋࡲࡓࠊ㐨㊰㏻⾜ྍ⬟☜⋡ PA =0.51࠿ࡽ㞳ࢀࡿ࡯࡝࢚ࣥࢺࣟࣆ࣮
ࡣᑠࡉࡃ࡞ࡿࠋ 
๓❶࡛㏙࡭ࡓ᝟ሗ౯್࡟ࡶ࡜࡙࠸ุ࡚᩿ࡍࡿ࡜ࠊ㏻⾜ྍ⬟☜⋡ࡀᑠࡉ࠸༊㛫ࢆඃඛⓗ࡟ࣔࢽࢱࣜࣥࢢࡍࡿ
᪉ྥࡀ♧ࡉࢀࠊᮏ❶࡛㏙࡭ࡓ࢚ࣥࢺࣟࣆ࣮࡟ᇶ࡙ࡃ࡜ࠊ0.5 ⛬ᗘࡢ㏻⾜ྍ⬟☜⋡ࡢሙྜࡀඃඛࡉࢀࡿࡇ࡜࡟
࡞ࡿࠋ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
䜶䞁䝖䝻䝢䞊䚷⟬ฟ⤖ᯝ
㻜
㻜㻚㻝
㻜㻚㻞
㻜㻚㻟
㻜㻚㻠
㻜㻚㻡
㻜㻚㻢
㻜㻚㻣
㻜㻚㻤
㻜 㻡 㻝㻜 㻝㻡 㻞㻜 㻞㻡 㻟㻜
᝟ሗ౯್䛜㧗䛔㐨㊰␒ྕ㡰㻔㝆㡰㻕
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㸴ᩥ໬㑇⏘㜵⅏ࢆᛕ㢌࡟࠾࠸ࡓ㐨㊰༊㛫ࡢ༊ศ

(1)㐨㊰༊㛫༊ศࡢ┠ⓗ
ᖹᖖ᫬࡟ࡶ⥭ᛴ⅏ᐖ᫬࡟ࡶࠊᐇ㝿ࡢ㐨㊰≧ἣࢆᢕᥱ࡛ࡁࡿࢩࢫࢸ࣒࡜ࡋ࡚㐨㊰ࣔࢽࢱࣜࣥࢢࢩࢫࢸ࣒ࡣ᭷
⏝࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋࡋ࠿ࡋࠊࣔࢽࢱࣜࣥࢢ⏝ࡢ࣓࢝ࣛࡢタ⨨ᩘࡣᑡ࡞࠸᪉ࡀຠ⋡ⓗ࡛࠶ࡿ࠿ࡽࠊᮏ❶࡛
ࡣ࣓࢝ࣛタ⨨Ⅼࡢඃඛᛶ࡟ࡘ࠸᳨࡚ウࡍࡿࡇ࡜࡟ࡋࡓ࠸ࠋ 
ࣔࢽࢱࣜࣥࢢᆅⅬࡢඃඛ㡰఩ࢆ᳨ウࡍࡿ࡟࠶ࡓࡾࠊྛᆅⅬࢆᅗ 7 ࡢࡼ࠺࡟༊ศࡍࡿࡇ࡜࡟ࡋࡓࠋᅗ 7 ࡛ࡣ
⦪㍈࡟㏻⾜ྍ⬟ᛶ(㏻⾜ྍ⬟☜⋡)ࠊᶓ㍈࡟ࣜࣥࢡ㔜せᗘ㸦ᾘ㜵⨫࠿ࡽᩥ໬㑇⏘࡟⮳ࡿ᭱▷⤒㊰ࡀᙜヱࣜࣥࢡ
ࢆ㏻⾜ࡍࡿ㢖ᗘ࡛⾲ࡍ㸧ࢆ࡜ࡗ࡚࠾ࡾࠊࢢࣛࣇࡢཎⅬࡣ୧ᣦᶆ್ࡢᖹᆒ࡛࠶ࡿࠋࡇࢀ࡟ࡼࡗ࡚ࠊࣔࢽࢱࣜࣥ
ࢢᆅⅬࡣ㸲ࡘࡢ࢚ࣜ࢔࡟༊ศࡉࢀࡿࡇ࡜࡟࡞ࡿࠋࡇࡇ࡛ࠊ࢚ࣜ࢔ 1ࡣࠊ㔜せᛶࠊ⬤ᙅᛶඹ࡟┦ᑐⓗ࡟㧗࠸㐨
㊰ࣜࣥࢡ࡛࠶ࡾࠊ㐨㊰༊㛫 1ࠊ2ࠊ3ࠊ4ࠊ11ࠊ12ࡢ 6ࣜࣥࢡࡀヱᙜࡍࡿࠋ࢚ࣜ࢔ 2ࡣࠊ㔜せᛶࡀ㧗࠸ࡀ⬤ᙅ
ᛶࡣప࠸㐨㊰ࣜࣥࢡ࡛࠶ࡾࠊ㐨㊰༊㛫␒ 5ࠊ6ࠊ7ࠊ8ࠊ14ࠊ16ࠊ17ࠊ19 ࡢ 8 ࣜࣥࢡࡀヱᙜࡍࡿࠋ࢚ࣜ࢔ 3
ࡣࠊ㔜せᛶ࠾ࡼࡧ⬤ᙅᛶࡀ࡜ࡶ࡟ప࠸㐨㊰ࣜࣥࢡ࡛࠶ࡾࠊ㐨㊰༊㛫 9ࠊ15ࠊ20ࠊ21ࠊ24ࠊ25ࠊ28ࠊ29ࠊ
30ࠊ33ࡢ 10ࣜࣥࢡࡀヱᙜࡍࡿࠋࡑࡋ࡚ࠊ࢚ࣜ࢔ 4ࡣࠊ㔜せᛶࡀప࠸ࡀ⬤ᙅᛶࡀ㧗࠸㐨㊰ࣜࣥࢡ࡛࠶ࡾࠊ㐨
㊰༊㛫 10ࠊ13ࠊ18ࠊ22ࠊ23ࠊ26ࠊ27ࠊ31ࠊ32ࡢ 9ࣜࣥࢡࡀヱᙜࡍࡿࠋ 
 
(2)ࣔࢽࢱࣜࣥࢢᆅⅬࡢඃඛᛶࡢ᳨ウ 
ᑐ㇟ᆅ༊࡟࠾࠸࡚ࣔࢽࢱࣜࣥࢢࡢೃ⿵ᆅⅬ࡜ࡋ࡚ᣲࡆࡽࢀࡓ 33 ᆅⅬࡢ࠺ࡕ࡛ࠊ᝟ሗ౯್࡟ᇶ࡙࠸࡚ホ౯
ࡋࡓሙྜ࡟ඃඛࡉࢀࡿ࡭ࡁᆅⅬࡣࠊᅗ 5࡟♧ࡍࡼ࠺࡟㐨㊰༊㛫 1ࠊ10ࠊ26ࠊ31ࠊ32➼࡛࠶ࡿࠋ୍᪉ࠊ࢚ࣥࢺ
ࣟࣆ࣮࡟ᇶ࡙࠸࡚ホ౯ࡋࡓሙྜ࡟ඃඛࡉࢀࡿ࡭ࡁᆅⅬࡣࠊᅗ 6࡟♧ࡍࡼ࠺࡟㐨㊰༊㛫 9ࠊ11ࠊ12ࠊ22ࠊ27➼
࡛࠶ࡿࠋᑐ㇟ᆅ༊࡟࠾࠸࡚ࡣࠊࡇࢀࡽࡢᆅⅬࡣᅗ 7࡟♧ࡍࡼ࠺࡟ࠊᴫࡡ࢚ࣜ࢔ 1࡜࢚ࣜ࢔ 4࡟ྵࡲࢀ࡚࠸ࡿࠋ
ࡇࡢࡇ࡜࠿ࡽࠊ࢚ࣜ࢔ 2࠾ࡼࡧ࢚ࣜ࢔ 3࡜ẚ㍑ࡋ࡚ࠊ࢚ࣜ࢔ 1࡜࢚ࣜ࢔ 4࡟఩⨨ࡍࡿᆅⅬࡢඃඛᛶࡣ㧗࠸࡜
⪃࠼ࡽࢀࡿࠋࡲࡓࠊ࢚ࣜ࢔ 1࡜࢚ࣜ࢔ 4ࢆẚ㍑ࡋࡓሙྜࠊ࢚ࣜ࢔ 1࡟ᒓࡍࡿ㐨㊰ࣜࣥࢡࡢ㔜せᗘࡣ࢚ࣜ࢔ 4
ࡼࡾࡶ㧗࠸࠿ࡽࠊ࢚ࣜ࢔㸯ࡀඃඛࡉࢀࡿ࡭ࡁ࡛࠶ࢁ࠺ࠋࡶࡗ࡜ࡶࠊᑐ㇟ᆅ༊ࡢ≧ἣ࡟ࡼࡗ࡚ࡣࠊ࢚ࣥࢺࣟࣆ
࣮࡟ᇶ࡙࠸࡚ඃඛᛶࡀ♧ࡉࢀࡓᆅⅬࡀ࢚ࣜ࢔ 2ࡸ࢚ࣜ࢔ 3ࡢ᪉ྥ࡟⛣ືࡍࡿࡇ࡜ࡶ⪃࠼ࡽࢀࡿ࠿ࡽࠊ࢚ࣜ࢔
2࡜࢚ࣜ࢔ 3࡟఩⨨ࡍࡿᆅⅬࡢ࠺ࡕ࡛ࠊᅗ 7ࡢᶓ㍈࿘㎶ࡢᆅⅬࡶᛕ㢌࡟⨨࠸࡚ඃඛᛶࢆ⪃࠼ࡿ࡭ࡁ࡛࠶ࢁ࠺ࠋ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ᅗ 7 ᩥ໬㑇⏘㜵⅏࡟࠾ࡅࡿ㔜せᛶ࣭⬤ᙅᛶ㐨㊰༊㛫ࡢ༊ศ 
㻜 
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㻜㻚㻣 
㻜㻚㻤 
㻜㻚㻥 
㻝 
㻜 㻡 㻝㻜 㻝㻡 㻞㻜 㻞㻡 㻟㻜 㻟㻡 㻠㻜 㻠㻡 㻡㻜 
㻣 㻞㻜 
㻝㻣 
㻡 
㻠 㻝㻟 
㻟 
㻝㻥 㻞㻡 㻝㻢 㻤 㻝㻠 㻢 
㻝㻞 
㻝㻝 
㻞 
㻝 
㻟㻞 
㻟㻝 
㻝㻜 
㻞㻢 
㻝㻤 
㻞㻟 
㻞㻞 
㻝㻡 
㻞㻣 
㻞㻝 㻞㻥 㻞㻠 
㻟㻟 
㻥 
㻟㻜 㻞㻤 
㏻⾜ྍ⬟ᛶ ( 䠙㏻⾜ྍ⬟☜⋡ ) 
㔜せᛶ ( 䠙㐨㊰౑⏝ᅇᩘ ) ( ᅇ ) 
࢚ࣜ࢔㸯 ࢚ࣜ࢔㸲 
࢚ࣜ࢔㸰 ࢚ࣜ࢔㸱 
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㸵࠾ࢃࡾ࡟

ᮏ◊✲࡛ࡣࠊᆅ㟈࡞࡝ࡢ⮬↛⅏ᐖࡀⓎ⏕ࡋࡓሙྜ࡟ࠊᾘ㜵⨫࠿ࡽᩥ໬㑇⏘࡬⮳ࡿ㔜せࣜࣥࢡࡢ⿕ᐖ≧ἣࢆ
ࣜ࢔ࣝࢱ࢖࣒࡛ᢕᥱࡍࡿࢩࢫࢸ࣒࡜ࡋ࡚ࠊ࣓࢝ࣛࢆ⏝࠸ࡓ㐨㊰ࣔࢽࢱࣜࣥࢢࢩࢫࢸ࣒࡟ࡘ࠸᳨࡚ウࡍࡿࡇ࡜
ࢆ┠ⓗ࡜ࡋࡓࠋᘓ㐀≀ࡸ⾤㊰ᶞࡢ᭷↓࡟ࡼࡿぢ㏻ࡋ㊥㞳ࢆ⪃៖࡟ධࢀࡓ༶ᆅⓗ࡞࣓࢝ࣛࡢタ⨨ೃ⿵ᆅⅬࢆ᳨
ウࡍࡿࡓࡵ࡟ࠊࡼࡾ⌧ᐇⓗ࡞ᆅ⌮ⓗ᝟ሗࢆᢕᥱ࡛ࡁࡿ 3ḟඖ CGࢩࢫࢸ࣒ࢆ⏝࠸࡚ࠊ࣓࢝ࣛࡢタ⨨ೃ⿵ᆅⅬ
ࡢᥦ᱌ࢆ⾜ࡗࡓࠋḟ࡟ࠊࣔࢽࢱࣜࣥࢢ࡟ࡼࡾᚓࡽࢀࡿ㜵⅏᝟ሗ࡟╔┠ࡋࠊ࠶ࡿ᝟ሗࢆᥦ౪ࡋࡓ㝿࡟ཷࡅᡭࡀ
ᚓࡿ᝟ሗ౯್࡜ᖹᆒ᝟ሗ㔞㸦࢚ࣥࢺࣟࣆ࣮㸧࠿ࡽࡳ࡚ඃඛⓗ࡟タ⨨ࡉࢀࡿ࡭ࡁᆅⅬ࡟ࡘ࠸᳨࡚ウࡋࡓࠋ࡞࠾ࠊ
ᅗ 6࡟ᇶ࡙࠸࡚♧ࡋࡓࣔࢽࢱࣜࣥࢢೃ⿵ᆅⅬࡢඃඛᛶࡢ᳨ウ⤖ᯝࡣࠊᮾᒣ༊࡟࠾ࡅࡿᐇ⦼್࡟ᇶ࡙ࡃࡶࡢ࡛
࠶ࡾࠊᚲࡎࡋࡶ୍⯡ᛶࢆ᭷ࡋ࡚࠸ࡿ࡜ࡣゝ࠼࡞࠸ࡇ࡜࡟␃ពࡍ࡭ࡁ࡛࠶ࡿࠋ 
ᮏ◊✲࡛ࡣࠊ3 ḟඖ CG ࢩࢫࢸ࣒ࢆ฼⏝ࡋ࡚࠸ࡿࡀࠊඛ㏙ࡢࡼ࠺࡟ࠊ⾤㊰ᶞࠊ㟁ᰕࠊ┳ᯈࠊṌ㐨ᶫ࡞࡝ࡢ
㐨㊰ୖࡢᵓ㐀≀ࢆ⪃៖ࡋ࡚࠸࡞࠸࠿ࡽࠊ3 ḟඖ CG ࢩࢫࢸ࣒ࡢຠᯝࢆ༑ศ࡟ά⏝ࡋ࡚࠸ࡿ࡜ࡣゝ࠼࡞࠸ࠋṌ
㐨ᶫ࡟㛵ࡋ࡚ࡣᑐ㇟㐨㊰࡟Ꮡᅾࡋ࡞࠿ࡗࡓࡓࡵ࡛࠶ࡾࠊ㟁ᰕࡣ⥺ⓗ࡞ᵓ㐀≀࡛࠶ࡿ࠿ࡽど⥺ࢆ㐽ࡿ⛬ᗘࡀᑡ
࡞࠸࡜⪃࠼⪃៖ࡋ࡞࠿ࡗࡓࡀࠊ⾤㊰ᶞ࡟㛵ࡋ࡚ࡣⴠⴥᶞࡀ࡯࡜ࢇ࡝࡛࠶ࡾᏘ⠇ኚ໬ࡀ኱ࡁ࠸ࠋࡇࢀࢆዴఱ࡟
ᢅ࠺࠿ࡣㄢ㢟࡜ࡋ࡚ṧࡗ࡚࠸ࡿࠋ 
6 ❶࡛㏙࡭ࡓࣔࢽࢱࣜࣥࢢ༊㛫ࡢඃඛᛶ࡟㛵ࡋ࡚ࡣࠊ᝟ሗ౯್࡜࢚ࣥࢺࣟࣆ࣮ࡢ 2 ᣦᶆ࡟ᇶ࡙࠸ࡓ㡰఩࡙
ࡅࡢ⪃࠼᪉ࢆ♧ࡋࡓࡀࠊྛᆅⅬࡢ⬤ᙅᛶࡢศᕸ≧ἣࢆ⪃៖ࡋ࡚ࠊ௒ᚋࡉࡽ࡟ྫྷ࿡ࡍࡿࡇ࡜ࡀᚲせ࡛࠶ࢁ࠺ࠋ 
ᮏ◊✲࡟࠾ࡅࡿㄢ㢟࡜ࡋ࡚ࠊࣔࢽࢱࣜࣥࢢ࡟ࡼࡾᚓࡽࢀࡓ᝟ሗࢆዴఱ࡟ࢿࢵࢺ࣮࣡ࢡ໬ࡍࡿ࠿ࡀᣲࡆࡽࢀ
ࡿࠋࡇࡢࢩࢫࢸ࣒ࡣࠊ⮬↛⅏ᐖⓎ⏕᫬࡟࠾࠸࡚ࡶࠊ࣓࢝ࣛ➼ࡢタഛࡢ⿕⅏ࡸ௚ࡢࢺࣛࣇ࢕ࢵࢡ㞟୰ࡢᙳ㡪ࢆ
ཷࡅࡿࡇ࡜࡞ࡃά⏝࡛ࡁࡿࡼ࠺࡟ࡋ࡞ࡅࢀࡤ࡞ࡽ࡞࠸ࠋࡇࡢࡓࡵࠊ࣓࢝ࣛࢆ⏬ീࡢ཰㞟⿦⨨࡜ࡋ࡚⏝࠸ࡿࡔ
ࡅ࡛࡞ࡃࠊࡇࢀࢆ᝟ሗࡢఏ㐩⿦⨨࡜ࡋ࡚ά⏝ࡍࡿ࣡࢖ࣖࣞࢫࡢ㜵⅏᝟ሗࢿࢵࢺ࣮࣡ࢡࡢᵓ⠏࡟ࡘ࠸࡚ලయⓗ
࡟᳨ウࡍࡿࡇ࡜ࡀᚲせ࡛࠶ࡿࠋ 
ᮏ◊✲࡟࠾ࡅࡿ 3 ḟඖ CG ࢩࢫࢸ࣒ࡢᵓ⠏➼࡟ࡣࠊᯘ㞝୍Ặ㸦ඖ❧࿨㤋኱Ꮫ኱Ꮫ㝔Ꮫ⏕ࠊ⌧୕⳻㔜ᕤᴗ
(ᰴ)㸧ࡢ㈉⊩ࡀ኱ࡁ࠸ࠋグࡋ࡚ㅰពࢆ⾲ࡍࡿḟ➨࡛࠶ࡿࠋ 
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